Studies on the spleen in Nigerians are rare. This study reviewed retrospectively the gross and histopathological findings in spleens received at the histopathology laboratory of the Obafemi Awolowo University Hospital (OAUTHC), Ile-Ife, Nigeria. 119 consecutive splenectomy specimens received within a period of 18 years were analysed with respect to age, sex, pathological diagnoses and indication for splenectomy. There were 76 males and 43 females with a mean age of 34.8 years (STD 19.6 years). Spleen weight, size, the presence of malarial parasite as well as fibrosis was not documented in many cases. The most frequent finding both grossly and microscopically was haemorrhagic necrosis from laceration of the spleen arising from trauma (62.7% of all cases). Road traffic accident (RTA) accounted for 86% of all trauma cases and was the predominant finding in both sexes up to the age of 50 years. Thereafter, haematological malignancy was the predominant finding in the spleen. Chronic lymphocytic leukaemia (CLL) was the most common haematological malignancy in the spleen. The indications for splenectomy correlated well with the histological findings (kappa=0.81). Pathological description of spleen specimens is inadequate. Trauma is the major reason for splenectomy. In elderly Nigerians, splenectomy specimen would likely show CLL.
Introduction
The spleen is the largest organ of the mononuclear phagocyte system and is involved in all systemic inflammation, generalised haematopoietic disorders as well as metabolic disturbances [1] . Upon antigenic stimulation, splenic follicles enlarge and develop germinal centres, similar to reactive follicular hyperplasia in lymph nodes. The location of the spleen in the abdomen where it is not protected by a bony cage makes it very prone to traumatic injury. The resulting haemoperitoneum and haemodynamic disturbances in some cases may necessitate a splenectomy [2] .
Primary diseases of the spleen are not common. However, the spleen is often involved as part of a component of processes affecting many tissues in the body, especially haematologic malignancies [3] [4] . In many of these diseases the spleen is enlarged. A massively enlarged spleen is a burden to the individual and carries the risk of rupture with the slightest physical assault. In the tropics, acute malaria infection is a cause of splenic enlargement. Chronic malaria spleen is dark greyish, often with evidence of perisplenitis and trabecular fibrosis. Individuals without spleen in malaria endemic areas carry the risk of developing cerebral malaria, and consequently have to be on anti-malaria prophylaxis for life. The spleen is a neglected area in terms of research. Consequently there is the risk of underreporting both the gross and microscopic changes in the organ by pathologists. This paper therefore is a study on spleen specimens with a view to auditing the gross and microscopic description and analysing the pathological findings in splenectomy specimens with respect to gender and age.
Materials and Methods
All splenic tissue (splenectomy) specimens sent to the histopathology department of the Obafemi Awolowo University, Ile-Ife, Nigeria between 1988 and 2005 (18 years) formed the basis of this study. All were complete splenectomy specimens removed by open laparotomy. The spleens were received already fixed in 10% neutral-buffered formalin. Spleens were sectioned serially by bread loafing and re-fixed in 10% formol saline for 24 to 48 hours before sectioning and processing. In addition to haematoxylin and eosin, stains such as Giemsa, Perl's Prussian blue and Periodic Acid Schiff were used when necessary to make a conclusive opinion. The indications for splenectomies were noted. Also noted were the weight, size and the pathological description in respect of presence of malaria parasite and trabecular fibrosis. Pathological diagnoses were analysed with respect to age and sex. Statistical analysis was performed for differences in proportions, using Chi square (p is significant at <0.05) by SPSS version 12.
Results
One hundred and twenty three (123) spleen samples were received during the period of study. 119 had adequate data to be included in this study. There were 76 males and 43 females. The age range was 1 year to 86 years (mean 34.8, STD 19.6). Fig. 1 shows the number of cases of splenectomy with age and sex. The highest number of splenectomy was in the age groups 11-20 and 21-30 years (22 cases each). Males predominated in the age group 11-20 (16 males, 6 females). The incidence declined after the age of 60 years.
Only 32 spleens (26.9%) had their weight recorded. Nine of these were spleens involved with haematological malignancies and they had the highest mean weight of 2289gm. Spleen size was measured in 85 cases. Again spleens with HM had the highest size (recorded in 17 cases), ranging from 11 x 6 x 5cm to 29 x 20 x 10cm. Fig. 2 shows the gross appearance of a case of splenic rupture from RTA. There is evidence of perisplenitis on the capsular surface. Cut surface of the spleen shows areas of haemorrhage and necrosis ( Fig.3 ). Microscopically some of the spleens in this study showed trabecular fibrosis, and in some cases areas of old haemorrhage. There were cases with haemozoin pigment within macrophages, but the unequivocal presence of malaria parasite was not mentioned in any of the reports. Involvement by solid tumours was mainly located centrally, with small satellite lesions peripherally. The correlation between indication for splenectomy and histopathology diagnosis was good (p=0.005; kappa=0.81). 
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Discussion
Histopathological studies on the spleen in African blacks generally are not common. This paper reports on the pathological findings in 119 spleen specimens received at the Obafemi Awolowo University Hospital in Ile-Ife, Nigeria over a period of 18 years. This gives an average annual rate of six to seven. As far as we know this is the first study on the spleen in the last 30 years in Nigerians. Compared with the study of Jai et al at a Casablanca hospital where 70 splenectomies for haematological malignancies were done over a period of 6 years, the rate of splenectomy for haematological malignancies in this study is not high. All the spleens in this study were removed by the technique of open laparotomy. The indications for, and the advantages of laparoscopic splenectomy have been reviewed by Silecchia et al. [5] Laparoscopic splenectomy is presently not done in Nigeria. The technique is not suitable for large spleens, which is the case with many of the diseased spleen encountered in our study. Because the diagnosis was already known in most cases before splenectomy, it is not surprising that the correlation between the indication for splenectomy and the pathological findings was good. However, the handling of spleen specimens in the laboratory is inadequate. This is evidenced by the fact that only 26.9% of the spleens had their weight recorded and only 71.4% had their dimensions recorded. Moreover, the presence or absence of malaria parasite on histology was not specifically mentioned in a country endemic for malaria infection.
The most common pathological finding in this study is haemorrhagic necrosis as a result of splenic laceration in RTA. Studies from different parts of Nigeria have shown that RTA is the most common cause of traumatic death [6] [7] accidental death [8] as well as death due to surgical emergencies [9] . In all these and similar reports, abdominal injury with splenic damage was very common both in children as well as in adults [10, 11] . In the report of Chinakwana et al [12] in Eastern part of Nigeria, RTA accounted for the second most common emergency operation after acute appendicitis. Smith et al in Liverpool [13] and Sayes et al in Birmingham [14] , both in the United Kingdom reported RTA as the main cause of abdominal trauma in their studies. In both series, the liver was the most frequently injured abdominal organ, closely followed by the spleen. Several factors may contribute to this high rate of splenic damage as well as to the high rate RTA. Malaria and other infections in the tropics can cause chronic antigen stimulation and some degree of splenic enlargement with the tendency to rupture even on the application of a mild force. The fact that the spleen is largely unprotected by the ribs, particularly when it enlarges also makes it more susceptible to damage. Bad roads, driving under the influence of alcohol, inability to enforce highway codes such as speed limits, driving of badly maintained, rickety vehicles and probably some other factors may account for the high rate of RTA in Nigeria. The anatomic, unprotected feature of the spleen within the abdomen may be the reason for its frequent trauma in RTA in the United Kingdom and other countries where highway codes are strictly enforced.
Haematological malignancies predominantly CLL was the second most frequent finding in the spleen. Okany et al. [15] in Lagos noted that patients presented with more massive splenomegaly and at a lower peak age incidence (20-40 years) when compared with Caucasians. Splenectomy in CLL is part of tumour de-bulking and it reduces the disease stage to 2. Hypersplenism as well as pressure effect of a huge mass on the individual are also possible indications for splenectomy. The peak incidence of splenectomy for HM in this study (51-60 years) is slightly at variance with the findings of Okany et al [15] although we do know how many had splenectomy in Okany's series and at what age. Williams et al.16] in Ibadan, also in Nigeria compared the incidence rates for the leukaemia subtypes in Ibadan subjects with those of black and white Americans and found no striking difference in chronic myeloid leukaemia for the three population groups.
Another notable finding in this study is ITSS. In a study done thirty years ago in northern Nigeria, Bryceson et al. [17] reported ITSS to be the commonest cause of splenomegaly, and it was predominant among female cattle herders. The finding of ITSS solely among females in this study agrees with the findings of Bryceson et al., though none of the females with ITSS in our study was a cattle herder.
Conclusion
This study shows that most spleen specimens seen in our hospital are adequately examined both grossly and histologically. The absence of spleen weight, presence or absence of malaria parasite fibrosis in most of our reports is not good enough. Most spleens are removed for trauma related to RTA. Such spleen would show gross and microscopic features of splenic laceration or rupture. Chronic lymphocytic leukaemia is the most common haematological disease in splenectomy biopsies. The incidence of RTA has to reduce for the rate of splenectomy to decline. For this to happen there must be good roads, strict obedience of the highway codes and penalty for offenders. There is need also to pay more attention to the gross and microscopic description of the spleen.
